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Evolution of processing power and 
architectures
New applications, demands and markets
–Giant databases (digital mock up)
–virtual reality, games...
Image-based graphics: 





Who needs a million polygons?






Rendering in Computer Graphics
Models for 3D geometry, light reflection
Global illumination simulation
Real-time rendering
All of these requirements




Real-time rendering for dynamic scenes
MAGIS 1997
Image-based rendering (IBR)
Avoid expensive/difficult 3D model
Start from a set of images
Manipulate pixels to create new image
With real images, elaborate lighting 
effects  are “free”




array of RGB (α) samples
add depth sample
add multiple depths, normals... 
(Layered Depth Image, LDI)
MAGIS 1997
Tour into the picture [Horry 97]
Use a single image
Manually define simple perspective
Manually create layers with selected 
portions of the image
See http://www-syntim.inria.fr/~horry/images/s97slide.html
MAGIS 1997
Layered depth images [Gortler97]
Gather multiple depth 




Reproject all samples in 
new image





























3D rendering reaches the consumer market
–thousands of lit,textured polygons / second.







Generating and obtaining IBR models
From synthetic images
–Ray tracing
–Range images, LDIs, Lumigraphs
From real images





Image based modeling (IBM...)





IBR = sampling + reconstruction
Operate without geometry
More complete representations      
(higher dimensionality)
Simplified representations 
(adding simplified 3D model)
MAGIS 1997
Light field - Lumigraph
Levoy, Hanrahan 96
Gortler et al 96
Slide used with permission (M. Levoy, Pat Hanrahan)
See http://www-graphics.stanford.edu/projects/lightfield
MAGIS 1997
Light field - Lumigraph sampling
Slide used with permission (M. Levoy, Pat Hanrahan)
MAGIS 1997
Impostors
Create textured 3D model from images
–simplified representation
–rendered as 3D geometry
Planar polygons [Maciel95, Schaufler96, Shade96]
3D meshes from range images
[Pulli 97, Darsa  97, Sillion 97]
MAGIS 1997
Textured 3D mesh from a range image
Pulli 97
Slide used with permission (K. Pulli et al.)
MAGIS 1997





Images used with permission (K. Pulli et al.) See http://www.cs.washington.edu/homes/kapu
MAGIS 1997
Principles of our approach: example
MAGIS 1997
Local model (3D objects)
MAGIS 1997
Distant model (3D objects)
MAGIS 1997





































–easy to filter: adaptation to user 
perceptual limitations
Work with real images
–Easy to capture
–Let nature do the modeling/lighting
–Work from existing images 







–path planning, assembly checking,
collision detection 
Common denominator for many 
modeling systems
Can be simplified but it's hard to 
keep the model consistent
MAGIS 1997
Extended notion of image-based models
Use both images and 3D data
Combine a simplified model with images
model can be extracted from images or 
other information
MAGIS 1997
IBR and availability of 3D models
Complete 3D model
–IBR as graphics subsystem
No 3D model
–QTVR, plenoptic rendering
–The model is the image(s)
Range data available
–Scanned data is huge: need to simplify
MAGIS 1997
Problems with current algorithms





Can we expect hardware advances?
view interpolator
soft z-buffering and blending






Lighting/geometry/reflectance changes are hard
Computer Vision issues: model building

























IBR offers useful advances
–leverage cost of high-quality rendering
–fast extension via specialized subsystem
Vision issues limit applicability of “pure” 
IBR for real images
Use combined 3D models and images
Polygons are still useful!
MAGIS 1997
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